Picropodophyllin inhibits proliferation and survival of diffuse large B-cell lymphoma cells.
Diffuse large B-cell lymphoma (DLBCL) is the most common lymphoma in adults. Although chemotherapy in combination with anti-CD20 antibodies results in a cure rate of 60-70 %, novel treatment approaches are warranted for the remaining patients. The insulin-like growth factor-1 receptor (IGF-1R) and its principal ligands IGF-1 and IGF-2 have been suggested to play pivotal roles in different cancers. However, in DLBCL the importance of this system is less well understood. To assess whether interference with IGF-1R-mediated signaling may represent a therapeutic option for this malignancy, we used a panel of eight DLBCL cell lines together with primary tumor cells derived from lymph nodes in four DLBCL patients. The cells were treated with the cyclolignan picropodophyllin (PPP), a small molecule compound initially described to selectively inhibit the IGF-1R. PPP dose-dependently inhibited proliferation/survival in all cell lines and primary cell preparations. In parallel experiments, the IGF-1R inhibitor NVP-AEW541 and the microtubule-destabilizing compounds podophyllotoxin (PPT) and colchicine were demonstrated to also inhibit growth of the cell lines. Linear regression analysis showed that the responses of the cell lines to PPP correlated with their responses to the microtubule inhibitors PPT and colchicine, but not with the response to NVP-AEW541 or the expression level of surface IGF-1R. Analysis of cell cycle phase distribution revealed that treatment with PPP for only 1 h induced a clear accumulation of cells in the G2/M-phase with a corresponding depletion of the G0/G1-phase. Interestingly, these cell cycle effects could be closely mimicked by using PPT or colchicine. Treatment with PPP led to increased apoptotic cell death in the SU-DHL-6 and U-2932 cell lines, whereas the DB and U-2940 did not undergo apoptosis. However, the DB cells were still killed by PPP, suggesting another mode of cell death for this cell line. The U-2940 cells responded to PPP mainly by inhibition of proliferation. Pretreatment of U-2932 or U-2940 cell lines with PPP at biologically active concentrations did not prevent ligand-induced phosphorylation of IGF-1R at Tyr1131/1136 or its downstream targets AKT and ERK1/2. In contrast, the IGF-1R inhibitor NVP-AEW541 clearly inhibited phosphorylation of IGF-1R and AKT, while ERK1/2 phosphorylation was less affected. Taken together, the inhibitory effects of PPP in DLBCL cells together with its low toxicity in vivo makes it a promising drug candidate in the treatment of this disease. However, we suggest that the primary target of PPP in these cells is not related to inhibition of IGF-1R phosphorylation.